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In brief 


The University Library is hosting a series 

of training workshops designed to help 
KAUST researchers and students learn 
about the library's resources. All classes 
are held in the University Library, Computer 
Lab, level 3, and are open to the entire 
KAUST community, unless otherwise noted. 
Sessions on resources such as the ACM 
digital library, the KAUST digital archive, 
ORCID and Scopus will be offered through 
April 31. Find more information and register 
at libguides.kaust.edu.sa/libtraining. 


The KAUST Laboratory of Nano Oxides for 
Sustainable Energy hosted a conference 
on Functional Nanomaterials from March 
15 to 17. The conference brought together 
experts in the areas of design, synthesis 
and applied nanomaterials to promote 
discussion, generate innovative ideas 

and address some of the most pressing 
challenges to the field. A wide array of 
topics was explored, with a special focus 
on how nanomaterials will transform the 
landscape of future technologies. 


Delivery of KAUST's new Cray XC40 
supercomputer Shaheen II will take place 
between Sunday, March 15 and Saturday, 
March 21. The delivery will involve a convoy 
of trucks to transport Shaheen II from the 
main campus entrance to Al-Khawarizimi 
(building 1). Access will be restricted around 
this area during these dates. 


The Clean Combustion Research Center will 
host a High-Pressure and High-Reynolds 


IN THE SPRING 


Workshop from March 24 to 26. The three- 
day workshop will provide a forum for the 
presentation of notable results and the 
exchange of ideas in the field of turbulent 
combustion at elevated pressure and in 
flow configurations characterized by intense 
turbulence. Topics in experimental methods, 
diagnostic development and numerical 
Simulation (direct numerical and large-eddy 
Simulation) will be explored. 


KAUST community members are invited to 
submit their original works of visual art for 
the 2015 Artists of KAUST exhibition. The 
exhibition will open with a reception on April 
22 and will be on display in the University 
Library until May 5. Examples of accepted 
works of art include paintings, photography, 
textiles, jewelry, sculpture, calligraphy and 
ceramics. Submissions will be accepted 
from March 30 - April 1. For details on 
exhibit guidelines and how to submit your 
art, visit artsofice.kaust.edu.sa or contact 
artistsofkaust@kaust.edu.sa. 


The Spring Community Town Hall will 
take place on March 31 from 7:00 — 8:30 
p.m. in the Auditorium. The entire KAUST 
community is invited to the conversation 
about community life. Come hear the latest 
updates from the teams who help enhance 
life in Our community. 





Enrichment in the 
Spring 


The first annual Enrichment in the Spring, an 
exciting program open to the whole KAUST 
community, will take place from March 20- 
28, 2015. 


Inspired by Brain Awareness Week, Enrich- 
ment in the Spring's main theme is the brain 
and human mind. The week-long program 
will explore memory and emotion and all the 
functions of our complex brains with lectures 
on neuroscience, language and 3D visuali- 
zations of the brain. Enrichment in the Spring 
will also feature community events for every 
age and interest, including games to enter- 
tain your brain and art exhibitions. 


Lectures will feature topics ranging from 
whale sharks to writing Korean Hangul 
characters. A keynote lecture on neurosci- 
ence and neurological pathologies will be 
delivered by 2014 recipient of the Lasker~De- 
Bakey Clinical Medical Research Award and 
2015 winner of the Breakthrough Prize in Life 
Sciences Alim-Louis Benabid. 


Also planned are several multimedia and mu- 
sical performances, including a photo exhi- 
bition, a film festival and a special session on 
music, emotion and the brain, featuring guest 
composer/musician Mike McGinnis, KAUST 
Dean of the Biological and Environmental Sci- 
ence and Engineering Division Pierre Magis- 
tretti and KAUST community musicians. Other 
musical performances will feature guest 
soprano Jennifer Cho and tenor John Tiranno. 


To view the complete program or to register, 
visit http://sep.kaust.edu.sa. 


Follow SEP and the Enrichment team on 
Twitter @EnrichAtKaust and on Facebook: En- 
richment at KAUST. Don't forget to follow and 
use the hashtags #SEP2015 #BrainWeek. e 


Cover: KAUST and Stanford University, together with 
Meka Robotics, collaborated to design and build a 
radical new underwater robotic platform to serve as a 
robotic avatar diver. 


1,2,3. KAUST Ph.D. students Joanna Nassar (1), 
Stephanie Saade (2) and Mohamed Zidan (3) will 
attend the 65th Lindau Nobel Laureate Meeting. 


Accolades 





Ph.D. students Invited to 65th Lindau Nobel 
Laureate Meeting 


Joanna Nassar (Electrical Engineering), Stephanie Saade (Bioscience) and Mohamed 
Zidan (Electrical Engineering), three KAUST doctoral students, have been invited to the 
65th Lindau Nobel Laureate Meeting, which will be held on June 28 — July 3. A record 
number of 70 laureates and 672 young scientists from 88 countries will participate. It 
will be the fourth interdisciplinary meeting bringing together Nobel laureates and young 
scientists from the fields of physiology and medicine, physics and chemistry. 


The selection of the young researcher attendees Is made in cooperation with the meet- 
Ings academic partners. Participants are nominated by more than 100 institutions, and 
some are also nominated by specific Nobel laureates. Those showing a genuine interest 
in science and research and a strong commitment to their principal field of studies and 
to interdisciplinary work are invited to attend the evente 


Prof. Ghanem awarded 
Google Faculty 
Research Award 





Assistant Professor of Electrical Engineering Bernard Ghanem 
was one of the recipients of the Google Faculty Research Award: 

Winter 2015. The biannual open call is for research proposals on 

computer science and related topics, including systems, structured data, robotics, 
mobile and machine perception, the area in which Ghanem won his award. 


In the winter 2015 round, Google received 808 proposals covering 55 countries on 

six continents. After expert reviews and committee discussions, 122 projects were 
awarded funding. The funding covers tuition for a graduate student and provides both 
faculty and students the opportunity to work directly with Google researchers and 
engineers. e 
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Robotic diver 


expands underwater 


research 


By David Murphy 


Exploration and monitoring of oceanic resources is both 
expensive and challenging, requiring human divers who can 
explore relatively shallow environments for short times. 


Unmanned vehicles are useful for exploring oceans at greater 
depths, but they lack the dexterity necessary for performing 
delicate tasks, such as sample collection and in situ experi- 
mentation. Due to their size, they are also difficult to operate in 
confined spaces and In turbulent conditions. 


To solve this, KAUST, Stanford University and Meka Robotics 
have collaborated for the past three years on an ambitious 
project called the Red Sea Robotics Exploratorium. 


66 The robot provides access to so many novel 

engineering solutions, which allows you to do 
things that were not possible before. Now we are truly 
able to touch and feel the bottom of the ocean.’ 


The research project is being conducted between KAUST's 
Computer, Electrical and Mathematical Science and Engineer- 
ing (CMSE) Division, KAUST’s Red Sea Research Center in the 
Biological and Environmental Science and Engineering (BESE) 
Division and the Artificial Intelligence lab team at Stanford 
University. 


The KAUST team includes Professors Khaled Salama, Xabier 
lIrigoyen and Christian R. Voolstra. Stanford's team Is led by 
Professors Oussama Khatib and Mark R. Cutkosky. 


Voolstra sat with us to provide additional insight into the venture. 


What goes into creating a robot of this kind? 


A lot goes into the software development side of artificial 
intelligence and into knowing how the robot will move and 
interact. Our Stanford colleagues are pioneers in the field of 
human-assisted robotics, and our robot is capable of auton- 
omously moving in a given environment, keeping its balance 
and counteracting the currents underwater. 


The controlling interface comes from the field of microsur- 
gery. Your hands and movements become the little pinching 
device, and the robot instantly mimics your actions. You also 
have haptic technology, which is the sense of touch. Another 
advantage of intuitive control is that it is easy for a researcher 
to learn - the connection between what you're doing and the 
robot is direct and instantaneous. 
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How far along are you into the creation of a 
prototype? 


The parts are being assembled by the Artificial Intelligence 
Lab at Stanford. The robot arms come from Meka Robotics In 
San Francisco. 


When building a device like this, waterproofing becomes a 

problem because you can only go to a certain depth. This Is 
the first robot where we built the entire parts oil-immersed, 

making the robot waterproof to a depth of 2,000 meters. 


Because the robot is built in a virtual environment, you can work 
with it before it assembly. We also built an underwater world 
for the robot to explore. In the real world, we attached the arms 
and are in the process of putting it together. | think this summer 
will be a realistic date of having the robot in the water. 


What percent of coral remains unexplored 
due to current technological limitations? 


We only look at about 25 percent of reef biomass, but there 
is much more below that depth. This is especially true for the 
Red Sea, where the water Is very clear so light can penetrate 
to deeper depths. With this technology you can rethink how 
you approach underwater research. 


Do you see any other professions that can 
benefit from this type of technology? 


The team envisions that in the near future, we will be able to 
utilize different robots with the same tele-operation frame- 
work for different tasks, such as in undersea pipeline inspec- 
tion and repair, defusing mines, aircraft maintenance, explor- 
ing disaster areas and rescue operations. 


The robot provides access to so many novel engineering solu- 
tions that allow you to do things that were not possible before. 
Now we are truly able to touch and feel the bottom of the ocean. 
| think this form of robotics is one of the next frontiers in science.e 


1. KAUST Assistant Professor of Marine Science Christian 
Voolstra. 


2,3. KAUST and Stanford University, together with Meka 
Robotics, have been collaborating to design and build a 
radical new underwater robotic platform to serve as a robotic 
avatar diver. 

Image 2 by Tane Sinclair (KAUST) and Gerald Brantner and 
Xiyang Yeh (Stanford University). 

Image 3 by Gerald Brantner and Xiyang Yeh (Stanford 
University). 
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scientists and leaders 


SRSI| shapes future 





of Saudi Arabia 


By Caitlin Clark 


The Saudi Research Science Institute (SRSI) is preparing for 
its fifth annual summer program, in which top Saudi high 
school students will conduct university-level research at 
KAUST under the mentorship of University faculty. 


SRSI is a research program that introduces students to the 
transformative potential of science, technology, engineer- 
ing and math (the STEM fields) and inspires them to pur- 
sue further education and careers in these fields. SRSI is a 
gateway to future studies at KAUST and aims to develop 
the next generation of scientists, researchers and leaders 
for Saudi Arabia. 


Immersing students in research 


KAUST faculty members play an important role as mentors 
for SRSI students, developing research projects for them 
and working closely with them. The projects immerse stu- 
dents in research, allowing them to learn first-hand about a 
research career. 


Lamees Alshaikh, a high school senior at Dhahran Ahliyya 
Schools, participated in the 2014 program. 


| first learned of the SRSI program in 2011, and it became a 
dream of mine to attend it. | couldnt wait until the summer 
of 2014 when my dream became a reality,” she said. 


Alshaikh worked under KAUST Associate Professor of 
Biosciences Salim Al-Babili, studying the biosynthesis of 
hormones in Chlamydomonas reinhardtii, a type of algae. 


“The experiment for my project took some time to complete, 


and | had to stay in the lab after assigned work hours,’ Al- 
Shaikh explained. But this was not a problem for her, as she 
enjoyed every bit of it. “With my supportive research team, 
Spending my time researching was a pleasure, she said. 


Al-Babili was amazed at the amount of knowledge Alshaikh 
acquired in a few weeks. 


‘The program encourages student curiosity in higher-level 
scientific research, he said. ‘It is an excellent way to recruit 
the best students in the Kingdom to come back to KAUST.’ 


An opportunity of a lifetime 


Alshaikh’'s time at KAUST and in SRSI were a once-in-a-life- 
time experience. ‘| enjoyed the program more than anything 
| have done before. SRSI was an extraordinary and transfor- 
mational educational experience, she said. 


Farzan Ghodsi, also a graduate of the 2014 program, de- 
scribed how he was matched to conduct research in his 
favorite branch of science, electrical engineering. 


‘lima senior at The KAUST School, and | was contacted by 
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66 SRSI students have bright minds, 


immense enthusiasm and lots of 
imagination. All these qualities lead to new and 
innovative ideas that are the keys to exploring 


and solving problems tn the scientific world.’ 


KAUST's Saudi Initiatives organization to apply for SRSI. | 
didnt hesitate, as | had heard how incredible it was,’ he said. 


Ghodsi worked under Professor of Electrical Engineering 
Boon Ooi to study semiconductor quantum dot lasers. 


‘The goal of the project was to fabricate and characterize 
novel semiconductor quantum dot lasers. These lasers have 
the potential to replace power-hungry electronic circuits 

for interconnects and clocking applications in data centers, 
server farms and supercomputers, Ghodsi explained. 


The 2014 program was Oois fourth time as an SRS! mentor. 
‘| enjoy working alongside the high-energy and motivated 
students, and | learn a lot from them,” he said. 


"SRSI allowed me to explore the field of electrical engineer- 
ing and solidified my decision to major in electrical engi- 
neering for my undergraduate degree,” Ghodsi said. “The 
program also taught me about the dedication required to 
conduct research in science and engineering.’ 


Mentoring the future scientists of tomorrow 


Kazuhiro Takanabe, Assistant Professor of Chemical Science, 
mentored high school student Mohammed Al-Shebber dur- 
ing the 2014 program. 


"SRSI students have bright minds, immense enthusiasm 
and lots of imagination. All these qualities lead to new and 
innovative ideas that are the keys to exploring and solving 
problems in the scientific world,” Takanabe said. 


Takanabe also noted the value of the program for Saudi 
Arabia. “For the students, going from high school to working 
in a world-class research university might be a stepping 
stone to becoming a leader for the country,’ he said. “The 
program nourishes the students, and through this one can 
expect a better future for the Kingdom and the world.’ 


SRSI is currently recruiting faculty members to serve as 
mentors for the 2015 program. If you are interested in men- 


toring an SRSI scholar, please contact srsi@kaust.edu.sa. e 
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1. Under the mentorship of KAUST Associate Professor of Biosciences 
Salim Al-Babili (L), Lamees Alshaikh (R) studied the biosynthesis of 
hormones in Chlamydomonas reinhardtii during the 2014 SRSI program. 
Photo courtesy of SRSI. 

2, 3. Students Farzan Ghodsi (2) and Mohammed Al-Shebber (3) attended 
SRSI 2014. Photos courtesy of SRSI. 
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By Caitlin Clark 


For over 30 years, single-molecule localization and tracking 
(SMLT) has been one of the best ways to characterize the 
motion of individual molecules. Scientists use this meth- 
od to examine cells at the subcellular level and to better 
understand the properties of polymers used in materials 
processing and fabrication, for example. 


“The characterization of these processes Is essential in both 
the fundamental sciences and in industrial applications,” said 
KAUST Associate Professor of Bioscience Satoshi Habuchi. 


In a Nature Communications paper Habuchi coauthored 
with postdoctoral fellow Dr. Maged Serag and doctoral 
student Maram Abadi from KAUST's Biological and Environ- 
mental Science and Engineering Division, the researchers 
outline how they developed a new single-molecule imaging 
method. 


SMLT does not provide information about the shape and 
size of individual molecules or of molecular conformational 
dynamics, has different limitations in data analysis, can be 
ineficient and does not always work. 


Because of these Issues, the team focused on devel- 
oping anew multi-parametric single-molecule imaging 
method that “provides a unique opportunity to simulta- 
neously characterize these fundamental physical proper- 
ties,” said Habuchi. 


The new method relies on the characterization of cumula- 
tive area occupied by the molecules, and Is called the cu- 
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mulative-area (CA) method. The researchers used microm- 
eter-sized DNA molecules as model systems and showed 
that the CA method worked for a wide range of nano- and 
micro-sized objects ranging from nanoparticles to macro- 
molecules. 


“The CA method gave quantitative information about the size, 
diffusion coefficient and conformational relaxation time of the 
individual molecules we examined,” Habuchi said. “We be- 
lieve it will provide a platform for multidisciplinary research, 
and it expands the capability of molecule imaging techniques 
to a wider spectrum of research areas.” 


For example, Habuchi pointed out that the CA method could 
be used to study polymer dynamics In physics, and could 
also be employed to examine the molecular mechanism of 
the spatial organization of chromatin in a cell. 





“The life sciences and materials science field are 
the research fields where single-molecule imaging 
techniques can play a major role. In particular, if 
researchers are examining molecular motion and 
structural dynamics, our method can serve as a 
powerful tool,” he explained. 


Elegant new method 


The researchers noted they were surprised that no 
one had come up with the idea of the CA method 
before, because “our method is elegant but also 
very simple,” said Serag, first author of the paper. 
“After obtaining all of the simulated data, we were 
convinced we'd found something very important.” 


“The development of new molecular imaging 
techniques and methods Is becoming increasingly 
important in modern scientific research, as un- 
derstanding on a molecular level is key for many 
cutting-edge research areas,’ noted Habuchi. 


‘Indeed, new scientific findings and the develop- 
ment of new materials are often based on new 
molecular imaging techniques. As this area con- 
tinues to grow in the future, we believe our new 
imaging method will offer researchers a better way 
to conduct their research at the molecular level.” 
he added. e 





1. Professor Satoshi Habuchi, postdoctoral fellow Maged Serag and Ph.D. student 
Maram Abadi used a complex laboratory setup to develop their new single-molecule 
imaging method. Photo by Caitlin Clark. 


2. Prof. Habuchi (L) and Dr. Maged Serag (R) at work in the lab on research for their 
Nature Communications paper. Photo by Caitlin Clark. 


3. World leaders in catalysis research, including professors from KAUST and 
other international universities, assembled for the Catalytic Carbon and Hydrogen 
Management research conference in February. Photo by Ginger Lisanti. 





Catalysis conference fosters 
collaboration 


By Caitlin Clark 


The KAUST Catalysis Center (KCC) hosted the Catalytic Carbon and 
Hydrogen Management conference on the University’s campus from 
February 1-4. 


The conference brought experts from around the world to discuss 
opportunities and advances in catalysis, a field at the forefront of many 
different scientific domains due to future energy needs and increasing 
concerns about protecting the Earth's environment. 


KCC opened in 2011, and its research work focuses on a multidiscipli- 
nary approach to catalysis to achieve ‘catalysis by design.’ While con- 
centrating on carbon and hydrogen management, researchers there 
connect their work to two of KAUST’s main research thrusts, energy and 
the environment. 


The conference featured talks and presentations by leaders in the field, 
including Caltech (U.S.) professor Dr. Robert Grubbs, winner of the 2005 
Nobel Prize in Chemistry, Dr. Robert Waymouth from Stanford Univer- 
sity (U.S.), Dr. Kazunari Domen from the University of Tokyo (Japan) and 
Dr. Bruce Gates from the University of California, Davis (U.S.). 


“The opportunities for catalysis are vast in terms of carbon and hy- 
drogen management,” said event chair KAUST Professor Jean-Marie 
Basset. “There is an obvious need for very deep scientific approaches 
in this field with individual and collaborative efforts from homogenous, 
heterogeneous, photo-initiated, bio- and bio-inspired fundamental and 
applied systems.” 


Attendee and speaker Dr. Matthias Beller from Leibniz Institut fur Kat- 
alyse (Germany) noted the conference “presented excellent scientific 
results of high-caliber and of significant relevance for the future devel- 
opment of society.” He added that, as an external visitor, he was able to 
make contacts within a number of KAUST research groups. ‘| believe 
this will help foster future collaborations,” he said. 


“The conference was an opportunity for world leaders in each field of 
catalysis to gather together to address hydrogen production and car- 
bon management,’ said soeaker Kazuhiro Takanabe, KAUST Assistant 
Professor of Chemical Science. “The symposium was successful not 
only from the scientific point of view, but also in helping KAUST re- 
searchers network all over the world in this important field.” e 
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By Francesca Serra 


Can you imagine how much energy Is in a tsunami wave or 
a tornado? Energy Is all around us, but it is mainly contained 
in a quiet state. There are moments in time, however, when 
large amounts of energy build up spontaneously and create 
rare phenomena on a potentially disastrous scale. How 
these events occur Is, in many cases, still a mystery. 


To reveal the natural mechanisms behind such high-en- 
ergy phenomena, Andrea Fratalocchi, Assistant Professor 
in the Computer, Electrical and Mathematical Science and 


Engineering division, led a team of researchers from Saudi 
Arabia and three European universities and research centers 
in understanding the dynamics of such destructive events. 
The team also controlled their formation in new optical chips, 
which can open various technological applications. The 
results and implications of the study were published in the 


Journal Nature Physics (http://dx.dol.org/10.1038/nphys3263). 


‘| have always been fascinated by the unpredictability of 
nature, Fratalocchi said. “| believe that understanding this 
complexity is the next frontier that will open cutting-edge 
pathways in science and offer novel applications in a variety 
of areas.’ 


Fratalocchi's team began their research by developing new 
theoretical ideas to explain the formation of rare energetic 
natural events such as rogue waves, large surface waves 
that develop spontaneously in deep water and represent a 
potential risk for vessels and open-ocean oil platforms. 


“Our idea was something never tested before,” Frataloc- 
chi continued. “W/e wanted to demonstrate that small 
perturbations of a chaotic sea of interacting waves could, 
contrary to intuition, control the formation of rare events of 
exceptional amplitude.” 


10/| THE BEACON | MAR 2015 























A planar photonic crystal chip fabricated at the University of 
St. Andrews and tested at the FOM institute AMOLF in the 
Amsterdam Science Park was used to generate ultrafast 
(163 fs long) and subwavelength (203 nm wide) nanoscale 
rogue waves, proving that Fratalocchi's theory was correct. 
The newly developed photonic chip offered an exceptional 
level of controllability over these rare events. 


Thomas F. Krauss, head of the Photonics Group and Nano- 
centre Cleanroom at the University of York, was involved in 
the development of the experiment and in the analysis of 
the data. 


“By realizing a sea of interacting waves on a photonic chip, we 
were able study the formation of rare high energy events In 

a controlled environment,” Krauss explained. “We noted that 
these events only happened when some sets of waves were 
missing, which is one of the key insights our study.” 





Kobus Kuipers, head of nanophotonics at FOM insti- 
tute AMOLF, who was involved in the experimental 
visualization of the rogue waves, was fascinated by 
their dynamics. “We have developed a microscope 
that allows us to visualize optical behavior at the 
nanoscale. Unlike conventional wave behavior, it 
was remarkable to see the rogue waves suddenly 
appear, seemingly out of nowhere, and then disap- 
pear again..as if they had never been there,” he said. 


Andrea Di Falco, leader of the Synthetic Optics 
group at the University of St. Andrews, said, “The 
advantage of using light confined in an optical chip 
is that we can control very carefully how the energy 
in a chaotic system Is dissipated, giving rise to these 
rare and extreme events. It is as if we were able to 
produce a determined amount of waves of unusual 
height in a small lake just by accurately landscaping 
its coasts and controlling the size and number of its 
emissaries.” 


The outcomes of the project offer leading-edge 
technological applications in energy research, high 
Speed communication and in disaster preparedness. 





Fratalocchi and the team believe their research 
represents a major milestone for KAUST and for 
the field. “This discovery can change once and for 
all the way we look at catastrophic events, open- 
ing new perspectives in preventing their destruc- 
tive appearance on large scales, or for using their 
unique power for ideating new applications at the 
nanoscale,’ Fratalocchi concluded. e 


1. Andrea Fratalocchi led a team of researchers from KAUST and European 
universities and research centers to develop a chip capable of generating 
nanoscale rogue waves. Photo by Tunde Gaspar. 


2.A fully experimental image of a nanoscaled and ultrafast optical rogue 
wave retrieved by a near-field scanning optical microscope (NSOM). The 
flow lines visible in the image represent the direction of light energy. 
Image courtesy of Andrea Fratalocchi. 


3. International undergraduate students who presented during the WEP 
poster competition pose with Marie-Laure Boulot, Manager of Enrichment 
Programs. Photo courtesy of WEP. 








Each year, KAUST’s Winter Enrichment Program (WEP) hosts an inter- 
national undergraduate poster competition on the University’s campus 
to provide opportunities for students from around the world to show- 
case their research. 


Held on January 20, this year’s poster competition attracted entries 
from 191 students from the U.S., Canada, Europe, Asia and Saudi Arabia. 
Of the 39 shortlisted finalists, 32 came to the KAUST campus during 
WEP to present their research work. The competition attracted students 
from some of the world’s top universities, including Caltech (U.S.), MIT 
(U.S.), Stanford University (U.S.), the National University of Singapore, 
and the University of Warwick (U.K.). 


This year's participating students enjoyed sharing their research with 
fellow students and the KAUST community and professors, and were 
evaluated by judges from their respective fields of research. 


“The poster competition was a great opportunity to share our research 
and to learn about what others are researching,’ said Alonso Garcia, 

a student from Mexico who won third place in the competition. “] was 
honored to be part of this amazing experience.” 


During their weeklong stay at KAUST, finalists met with KAUST faculty, 
visited the University’s state-of-the-art research facilities and labs, at- 
tended different WEP events and enjoyed several recreational activities, 
including snorkeling in the Red Sea. 


“My experience at KAUST was nothing short of eye-opening,” said com- 
petition finalist Qin Xiang Ng from Singapore. “| have found KAUST pro- 
vides unparalleled opportunities and resources for scientific research 
and development. It is a global university well-positioned to take on the 
challenges of the 21st century.” 


An awards ceremony was held on January 21 to announce the win- 
ners of the competition. Awards were presented by Vice President for 
Academic Affairs James Calvin, Associate Dean of the Biological and 
Environmental Science and Engineering Division Suzana Nunes and 
Manager of Enrichment Programs Marie-Laure Boulot. 


The 2015 winners and the titles of their posters are: 


First Place: Design and fabrication of high-efhciency biomimetic fog 
harvesting devices; Qin Xiang Ng, National University of Singapore 


Second Place: Biotemplated batteries with interconnected conductive 
networks; Saleem Aldajani, MIT 


Third Place: Novel one-pot methodology for the synthesis of a-diaz- 
othioesters; Alonso Garcia, National Autonomous University of Mexico. e 
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During the 2015 Winter Enrichment Program (WEP), the 
KAUST Entrepreneurship Center ran several programs to 
mark the start of an innovation academy-style of modules 
aimed at promoting innovation culture. 


"A key part of economic development in any country is to 
develop both entrepreneurs and company innovation at all 
levels of society,” said Gordon McConnell, manager of the 
Entrepreneurship Center. “As a team, we have been listen- 
ing to KAUST's internal and external stakeholders, and the 
recent programs show the range of teaching and learning 
that KAUST is now making available." 


ICE in the Desert 


Two such programs took place during WEP 2015. The pro- 
grams were developed in-house and led by experts from 
the Entrepreneurship Center, with support provided by 
national and international collaborators. 


The first program, Innovation, Creativity and Entrepre- 
neurship (ICE) in the Desert, took participants through an 
overview of modern business practices. It covered some 
of the general principles of innovation, creativity and 
entrepreneurship that are crucial for success in today’s 
business world. 


The program also featured two classes on social entre- 
preneurship and starting community-oriented businesses. 
These were given by Dr. Sarah Ghaleb, General Manager 
of Education & Poverty Alleviation Initiatives at Abdul Latif 
Jameel.Community Initiatives 


‘| was surprised at how many students were interested in 
Starting their own social businesses,” Ghaleb said. 


The second program, Accelerated Lean Launchpad, tar- 
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geted faculty and students who had potentially patentable 
inventions or who were considering starting a new venture 
or applying for funding. 


The REVelate Program 


Nurturing innovation within KAUST is not the extent of the 
University's commitment to the Kingdom's economy. In 
parallel with the WEP sessions, KAUST delivered the sec- 
ond round of the successful REVelate corporate Innovation 
program. 


Run by the Entrepreneurship Center, in conjunction with 
the Industry Engagement team, the program coached 
returning members from KAUST's in-Kingdom corporate 
partners. It also showcased the visible progress of some of 
the corporate projects started in the first round. 


Shafi Al-hsaien, who came from the Saudi Electricity Com- 
pany’s R&D division, attended both rounds of REVelate. He 
and his team proposed the creation of a professional lal 
for the testing and maintenance of electricity-generating 
gas turbines in the Kingdom. 


“We got a lot out of the program,” Al-hsaien said. “We 
learned how to present our value proposition, how to define 
our customers and collaborators, how to sell the potential 
service and how to calculate cost." e 


1. Participants work together in small groups during one 
of the learning modules. 


2. Hackathon participants work on porting their codes 
and applications to GPUs to accelerate them. Photo by 
Caitlin Clark. 


3. Master's degree student Zhendong Zhang (third from 
left), winner of KAUST's first hackathon, holds his NVIDIA 
K40 GPU, the prize for winning the hackathon. Photo 
courtesy of Saber Feki. 





Workshop and 
nackathon bring 
computing talent 
to Campus 


By Caitlin Clark 


KAUST's Supercomputing Laboratory, in collaboration 
with NVIDIA, hosted the second KAUST-NVIDIA workshop 
entitled “Accelerating Scientific Applications Using GPUs" 
on February 17. 


Held in conjunction with the University’s first “hackathon” 

on February 18-19, the workshop provided attendees with a 
general overview of graphic processing unit (GPU) architec- 
ture and high-level programming models while focusing on 
scientific applications ported to GPUs. Technical sessions 
included an overview of NVIDIA and its collaborators’ efforts 
in porting scientific and engineering applications to GPUs. 


The workshop covered a range of KAUST applications 
developed on NVIDIA GPUs, including numerical libraries, 
scientific visualizations, computational chemistry, computa- 
tional fluid dynamics and seismic imaging and inversion. 


A number of speakers from academia, including KAUST 
Professor David Keyes, KAUST Associate Professor Mark- 
us Hadwiger, Dr. Valerio Pascucci, founding director of the 
Center for Extreme Data Management Analysis and Visuali- 
zation at the University of Utah, and several KAUST master’s 
and doctoral students, gave guest lectures at the workshop. 


Students from other Saudi universities, including King Fahd 
University of Petroleum and Minerals, Umm Al-Qura Univer- 
sity, Effat University and King Abdulaziz University, and rep- 
resentatives from Saudi Aramco and the Saudi Basic Indus- 
tries Corporation (SABIC) also participated in the workshop. 


The hackathon was an opportunity for developers to attend 
a two-day intensive and hands-on workshop guided by 
OpenACC and CUDA mentors from KAUST and NVIDIA. 


Ten participants in four teams attended the hackathon, 
bringing their scientific applications to port to a GPU ac- 
celerator. Teams came from KAUST's Spatio-temporal 
Statistics and Data Analysis Group (headed by Professor 
Marc Genton), the Clean Combustion Research Center, the 
Seismic Wave Analysis Group (headed by Professor Tariq 
Alkhalifah) and SABIC. 


The developers targeted four different domain science ap- 
plications at the hackathon, including statistics, combustion, 
seismic imaging and molecular dynamics. KAUST mentors 
assisting at the event were event co-organizers Drs. Saber 





Feki and Hatem Ltaief, Dr. Bilel Hadri and doctoral students 
Ali Charara and Ahmad Abdelfattah. 


“The four exciting teams brought their codes and their appli- 
cations to port them to GPUs to accelerate them and have 
better performance,’ said Dr. Feki, a computational scientist 
in KAUST’s Supercomputing Laboratory. 


“Many people are scared of changing codes or using new 
hardware,’ noted fellow computational scientist Dr. Had- 

ri. The hackathon helped show the teams that we can 
democratize’ the use of GPUs - you don't need to be an 
expert to do this, you just need to use the tools at hand, and 
we were here to help.” 


The winning team at the hackathon consisted of master’s 
degree student Zhendong Zhang from the Seismic Wave 
Analysis Group. As a prize he received an NVIDIA K40 GPU 
sponsored by NVIDIA. 


“With initially no experience at all with GPUs, all four teams 
were successfully running their applications on GPUs by the 
end of the hackathon,” said Dr. Feki. “The seismic imaging 
group ported their Reverse Time Migration code to GPUs us- 
ing OpenACC and achieved a performance speedup of 6X." 


Drs. Feki and Ltaief added they were pleased the hack- 
athon fostered interdisciplinary research collaborations 
between two of KAUST's Research Centers, the Extreme 
Computing Research Center and the Clean Combustion 
Research Center. e 
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Five-week writing 
experience leads to 
KAUST enrollment 


By David Murphy 





James Scott Berdahl originally came to KAUST through a 
pilot writing program offered in 2014 by the KAUST Com- 
munications Department to students and alumni of the 
MIT Graduate Program in Science Writing. Of the three 
students interviewed, Berdahl was selected to experience 
KAUST as part of the Communications Department team 
covering last year's Winter Enrichment Program (WEP) 
from January 5 - February 6, 2014. 


A year later, Berdahl returned to KAUST, but this time as a 
Ph.D. student in the Biological and Environmental Science 
and Engineering Division under the tutelage of Matthew 
McCabe, Associate Professor of Environmental Science 
and Engineering. 


Like so many before him, he was unsure of what to ex- 
pect during his first visit to KAUST. 


“Before the pilot writing experience, | hadn't heard of 
KAUST, so It initially was an opportunity to see another 
part of the world,” he said. “| received an email on my 
alumni email list alerting me to the pilot writing assign- - si 
ment at KAUST. Later, Michelle D'Antoni, who is head of - - 
KAUST Public Relations, got in touch with me, and before a 

| Knew it, | was at KAUST interviewing many interesting r 
and talented people behind the scenes at WEP 2014.” 





From his five week stint at KAUST, Berdahl was impressed 
enough with what he saw that he applied to study here. °| 
could see this place had a lot of opportunities, so much 
so | decided to come back. | put in an application, and 
luckily | got accepted,” he said. 


portunity to do a lot of exploration work in the Yukon, the 
area of Canada where I'm from, and also in the U.S. Upon 
coming here, | also had to the chance to visit and pros- 
pect In Ethiopia. | ended up in some pretty remote parts 
The transition from interviewing scientists last year to his of the country looking for various minerals,” he said. 
current steps to become one of them is not lost on him. 


Berdahl is quick to espouse the positives of living and 


“Being a student again? It's weird - | had about a four- working at KAUST. “With the resources here at KAUST, 
year hiatus from being a student. Getting back into the no dream is too grand. | mean, if your dream is relevant 
routine of studying and assignments again was strange, and worthwhile, you are in a place where you can actually 
and some of my skills sets had become rusty,’ he said. achieve it,” he noted. 


‘However, it was always in the back of my mind to go 
back to study. After my master’s degree, | launched into 
work, and then things slowed down a bit. So when the 
opportunity arose to study at KAUST, | grabbed it.’ 


Berdahl is excited about the research he Is involved in, 
from the emerging science of drones to the 3D mapping 
and scaling of deformations in moving land features. 


From speaking to him, you can almost sense his positive 
enthusiasm and explorers mentality. When asked what 
his plans may be for after his KAUST studies, Berdahl 
unflappably shrugged his shoulders and said, “Well, we'll 
“When | finished my master's degree, | was working asan _—_ just see what happens.” e 

exploration geologist or a prospector, so | had the op- 


For a young man, Berdahl has already experienced a 
vibrant and varied life, including time spent in East Africa 
prospecting for minerals. 
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1. James Scott Berdahl is a Ph.D. student in the Earth Science and 
Engineering Division. Photo by Joel Ruch. 
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My University 


Sondus Khoja, a teacher development program 
(TDP) intern at The KAUST Schools (TKS), is 
quick to espouse how KAUST is helping her 
fulfill her personal and professional dreams. 


“The environment here is ideal for both me and 
my family, and KAUST Is a place where my child 
can receive the best standard of education in a safe 

and multi-cultural community. At TKS, | am also bene- 
fiting from a work environment of ongoing professional and 
practical training, she says. “Through my TDP training program, | will 
be able to teach in International Baccalaureate schools and participate 
in leadership activities.” 





Parad 
Citizens of the \ 





Outside of the classroom, Sondus lists drawing, graphic design, paint- 
ing, photography, reading, self-improvement, sewing and traveling as 
her passions. 


She is clear in what she believes KAUST will help her achieve. “For me, 
being a teacher means | am a lifelong learner. | want to share my ex- 
periences and knowledge to help my students become the best they 
can be and truly become international-minded citizens,” she says. e 


Carmen Leticia Castrejon Barron graduated from 
the Instituto Tecnologico de Ciudad Jimenez, Chi- 
huahua, Mexico, in 2009 with a B.S. degree In elec- 
tromechanical engineering. After an internship with 
the Comision Federal de Electricidad (CFE), the main 
electrical company in Mexico, she returned to Jimenez to 
teach math, earning her master's degree in education while teaching. 





Carmen's true calling - electrical engineering - never left her during 
this time, and after receiving her master’s in 2013, she applied to KAUST 
for a Ph.D. in electrical engineering with Professor Khaled Salama and 
arrived for the fall semester of 2014. 


“The projects in my field are extremely innovating, and the academic 
Staff and facilities here are second to none,” Carmen says. “Since com- 
ing to KAUST, | have learned so much, and | feel it is continual learning 
that never ends.” 


At KAUST, Carmen and her husband are discovering not only Saudi hos- 
pitality and culture, but also the many other cultures of the community. 
“Life here is completely different from what | imagined before moving, 
and my husband and | are very happy here,” she says. “KAUST has a 
very promising future as an institution for the Kingdom and the region.” e 
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